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DETAILED ACTION 

1 . The formal drawings submitted on 1 0 September 2001 are acknowledged. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1, 2, 8, 9, 14, 15, 20-22, and 28 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Blumenau et al. (U.S. 6,665,714), hereinafter referred to as 
Blumenau. 

3. Regarding claims 1 and 21, Blumenau discloses a method and apparatus for 
managing the availability and assignment of data in a storage system that is coupled to 
a network. Such a system is shown in Figures 1(c) and 3. Blumenau's storage 
allocation method involves setting up a configuration data. The configuration data is the 
association between the hosts and the individual storage (i.e. volume of data) in the 
storage system. See Column 1 , Lines 7-9 and Column 5, Lines 23-25. Blumenau 
shows in his invention that when new devices are added to the system a path discovery 
is executed in that it queries the network to identify other devices coupled to the 
network. See Column 6 Lines 62-63. The configuration data (i.e. mapping of host to 
specific storage) and the ports associated with the host and the specific storage (i.e. 
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results of the path discovery) are stored in the configuration database (i.e. storage path 
database). See Column 9, Lines 14-35. The system administer can initially build the 
storage path database (i.e. configuration database) manually during the initial stage of 
provisioning the Storage Area Network and continuously update the database as the 
need arises. See Column 6, Lines 45-55 and Column 8, Lines 13-15. Blumenau's also 
discloses that the system administer functionality can be implemented in software. See 
Column 6, Lines 55-56. Figures 19-22 show a graphical user interface implementation 
of the system administration functionalities for building the storage path database. 

4. Regarding, claims 2, 9, 15, and 22, Blumenau shows in Figure 1(c) hosts 
coupled to a storage system using a switch. Blumenau further shows that a storage 
system with a first port (Port 0) is coupled to a switch fabric network 10. See Column 6, 
Lines 39-41. Blumenau discloses a path discovery method where each device queries 
the network that contains a switch as shown in Figure 1(c) to identify the other devices 
coupled to the network. See Column 6, Lines 62-63. Therefore a path discovery for 
one of the hosts coupled to the switch 10, in Figure 1c, will involve a query via the first 
port of the storage system and will indicate hosts 1 and 2 are mapped to the storage 
system via Port 0 of the storage system. 

5. Regarding claims 8, 14, 20, and 28, Blumenau discloses that each host and 
storage system may include one or more ports for interfacing the host or storage system 
to a corresponding one or more networks. See Column 6, Lines 8-10. Figure 1(c) 
shows a system where a couple of hosts are coupled to a storage device using a 
switch. Blumenau also discloses that each device in the network will have knowledge 
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of other devices in the network in terms of their ports after the completion of the path 
discovery process, which involves querying the switch and devices coupled to the 
network. See Column 6, lines 62-67 and Column 7, Lines 1-12. A storage path 
database (i.e. configuration database) is initially built and continuously updated as the 
configuration of the network changes. See Column 9, Lines 14-21. Blumenau's 
invention also gives, each host, ability to access the configuration database via a GUI or 
via a command line interface. See Column 18, Lines 9-24 and Figures 19-22. The 
allocation mechanism may reside in the host as a software utility. See Column 21 , 
Lines 48-55. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 3-7,10-12, 13, 16-19, 23-27, and 29-32 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Blumenau (U.S. 6,665,714) in view of Blumenau et 
al. (U.S. 6,260,120), hereinafter referred to as Blumenau& Raz. 

7. Regarding claims 3, 10, 16 and 23, Blumenau teaches that the storage path 
database is stored in the storage system. 

Blumenau, however, fails to expressly disclose that the storage path database 
can be stored locally in the host. 
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Blumenau & Raz disclose that the retrieved volume access table (i.e. storage 
path database) can be stored locally within the host. See Column 32, Lines 43-45. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Blumenau's system to incorporate an option to store the 
database locally in the host, the motivation being to address the need for a method that 
is transparent to any high-level storage system procedures that may be used by the 
hosts for managing access to data stored in the storage system to which a host is only 
permitted to access. 

8. Regarding claims 4, 11, 17, and 24, Blumenau teaches that the storage path 
database can be stored in the storage system. Blumenau shows that the configuration 
database, block 32, (i.e. storage path database) is stored in the storage system 20 in 
Figure 3. See also Column 9, Line 14. 

Blumenau, however, fails to expressly disclose that the storage path database 
can be stored in the storage system as well as locally in the host. 

Blumenau&Raz discloses that the storage path database is stored in the storage 
system and the host has a local copy. See Column 32, Lines 43-47. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Blumenau's system to incorporate an option to store the 
database locally in the host, the motivation being increase in efficiency by allowing the 
hosts limited involvement in storage allocation and fast access to storage mapping data 
pertinent to the hosts. 
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9. Regarding claims 5, 12, 18, and 25 Blumenau teaches a method of storage 
allocation in a system that has a plurality of hosts coupled to a storage system using a 
switch. Such a system has a storage path database that contains the mapping between 
a given host and a storage unit and the path between the host and the storage unit. 
When a new host is mapped to a storage system a query is conducted to determine 
appropriate path. 

Blumenau, however, fails to expressly disclose the recovery steps required in 
validating the mapping between a host and a storage unit after the host has 
experienced a failure. 

Blumenau & Raz disclose the volume access table (i.e. storage path database) 
contains the relationship between hosts and respective lists of volumes of storage 
accessible to the hosts. See Column 14, Lines 29-31. Blumenau & Raz disclose that 
when the host's state changes (e.g. system boot after host failure), then the host 
controller port will transmit its state change to the storage system and the storage 
system will access the volume access table (i.e. storage path database) and reestablish 
the relationship of the host controller port's volume group name and volume list with 
respect to its new 64 bit port identifier (WWN) and source id (SJD). As a result, as 
shown in Figure 5, the volume group name (i.e. host name or id) and the associated 
volume list (storage unit) is re-mapped. See Column 15, Lines 24-36. The host is also 
able to do the re-map of storage to host after reboot. See Column 33, Lines 50-63. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Blumenau's system to incorporate a method for handling 
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host failures, the motivation being an improved data storage system with fault tolerance 
and failover capability. 

10. Regarding claims 6, 13, 19, and 26, Blumenau teaches a method of storage 
allocation in a system that has a plurality of hosts coupled to a storage system using a 
switch. Such a system has a storage path database that contains the mapping between 
a given host and a storage unit and the path between the host and the storage unit. 
When a new host is mapped to a storage system a query is conducted to determine 
appropriate path. 

Blumenau, however, fails to expressly disclose the recovery steps required in 
validating the mapping between a host and a storage unit after the host has 
experienced a failure. Specifically it fails to disclose if any checks are performed on the 
storage database after the database is retrieved as a result of detecting a host failure. 
Blumenau fails to disclose the measures to be taken if the check on the storage 
database indicates an error. 

Blumenau & Raz discloses in Figure 17 a flowchart for the storage system port 
adapter when notified of a network state change such as host controller boot. After the 
volume access table (i.e. storage path database) is accessed in step 182, a set of 
checks in steps 183 and 186 are performed to validate the content of the table. In step 
187 in Figure 17, if the database has invalid entries then a notification is sent to the 
System administrator. Blumenau & Raz disclose that each host has the ability to boot 
from local disk and do volume and topology reconfigurations (i.e. re-map storage to 
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host) and in effect be able to do the steps indicated in Figure 17. See Column 32, Lines 
43-45 and Column 33, Lines 13-22. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Blumenau's system to incorporate an option for validating 
the storage database during recovery from a host failure, the motivation being 
preventing database corruption and ensuring system integrity. 

1 1 . Regarding claims 7 and 27, Blumenau teaches a method of storage allocation in 
a system that has a plurality of hosts coupled to a storage system using a switch. Such 
a system has a storage path database that contains the mapping between a given host 
and a storage unit and the path between the host and the storage unit. When a new 
host is mapped to a storage system a query is conducted to determine appropriate path. 

Blumenau, however, fails to expressly disclose the recovery steps required in 
validating the mapping between a host and a storage unit after the host has 
experienced a failure. Specifically it fails to disclose if any check should be performed, 
that involves accessing the storage system, after the database is retrieved as a result of 
detecting a host failure. Blumenau fails to disclose the measures to be taken if the 
storage is inaccessible. 

Blumenau & Raz disclose that it is possible to back up and restore the host-to- 
volume connectivity configuration information (i.e. host to storage mapping). See 
Column 45, Lines 3-5. The flowchart in Figure 17 is one way to accomplish host to 
storage re-mapping after a host failure. After a host is brought back into service after a 
failure, like any other device being entered in the network, a path discovery process is 
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initiated as explained in the arguments for claim 2. The host as part of the path 
discovery interrogates the storage system for the 64-bit port identifier (WWN), which 
constitutes as an attempt to establish communication and access the storage system. 
See Column 36, Lines 58-60 and Column 33, Lines 24-27. Blumenau & Raz 
unambiguously disclose that the host is always responsible for establishing 
communications with the storage system. See Column 45, Lines 10-11. It is inherent in 
any software-based system, such as Blumenau's & Raz's that any failures in testing a 
sub-system such as accessing storage will result in an error notification. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Blumenau's system to incorporate a method that involves 
a test procedure to access storage allocated to a host during recovery from a host 
failure, the motivation being an improved data storage system with fault tolerance and 
failover capability. 

12. Regarding claims 29, 30, 31, and 32, Blumenau discloses a method for 
managing the availability and assignment of data in a storage system that is coupled to 
a network. Such a system is shown in Figures 1(c) and 3. Blumenau clearly shows in 
Figure 1(c) hosts coupled to a storage system using a switch. Blumenau further shows 
that a storage system with a first port (Port 0) is coupled to a switch fabric network 10. 
See Column 6, Lines 39-41. Blumenau's storage allocation method involves setting up 
a configuration data. The configuration data is the association between the hosts and 
the individual storage (i.e. volume of data) in the storage system. See Column 1, Lines 
7-9 and Column 5, Lines 23-25. Blumenau shows in his invention that when new 
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devices are added to the system a path discovery is executed in that it queries the 
network to identify other devices coupled to the network. See Column 6 Lines 62-63. 
The configuration data (i.e. mapping of host to specific storage) and the ports 
associated with the host and the specific storage (i.e. results of the path discovery) are 
stored in the configuration database (i.e. storage path database). See Column 9, Lines 
14-35. The system administer can initially build the storage path database (i.e. 
configuration database) manually during the initial stage of provisioning the Storage 
Area Network and continuously update the database as the need arises. See Column 
6, Lines 45-55 and Column 8, Lines 13-15. Blumenau's also discloses that the system 
administer functionality can be implemented in software. See Column 6, Lines 55-56. 
Blumenau's invention also gives, each host, ability to access the configuration database 
via a GUI or via a command line interface. See Column 18, Lines 9-24 and Figures 19- 
22. The allocation mechanism may reside in the host as a software utility. See 
Column 21, Lines 48-55. 

Blumenau, however, fails to expressly address the issue of host failures. 
Blumenau fails to disclose an automatic method to detect host failures and the recovery 
steps required in validating the mapping between a host and storage unit after the host 
has experienced a failure. 

Blumenau & Raz discloses a system able to detect host failure as shown in 
Figure 17. In the flowchart of Figure 17, the storage system port adapter when notified 
of a network state change such as host controller boot that occurs primarily after a host 
failure is detected. After the volume access table (i.e. storage path database) is 
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accessed in step 182, a set of checks in steps 183 and 186 are performed to validate 
the content of the table. In steps 184 and 188, the storage database is updated to 
reflect the re-mapping of the host to the storage. See Column 22, Lines 1-7. Blumenau 
& Raz disclose that each host has the ability to boot from local disk and do volume and 
topology reconfigurations (i.e. re-map storage to host) and in effect be able to do the 
steps indicated in Figure 17. See Column 32, Lines 43-45 and Column 33, Lines 13-22. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Blumenau's system to incorporate a method for handling 
a host failure along with re-mapping host to storage, the motivation being an improved 
data storage system with fault tolerance, failover capability, and a valid storage system 
access request. 

Conclusion 

13. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

The following patent is cited to show the state of the art with respect to data 
transfer in a storage area network 

U.S. Patent (6,675,268) to DeKoning et al 

14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Habte Mered whose telephone number is 571 272 6046. 
The examiner can normally be reached on Monday to Friday 9:30AM to 5:00PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hassan Kizou can be reached on 571 272 3088. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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